We have reported that the administration of a single dose of morphine caused a increase of brain ACh content in normal animals and that this increase was not found in animals that had received chronic administration of morphine.
From these results, we have suggested that this increase of brain ACh content induced by morphine may be the results of decreased liberation of ACh from its storage site (1).
On the other hand, recently, we have suggested that calcium ion may play an important role in the mechanism of the analgesic effect of morphine (2-5).
In the present paper, we studied the effect of morphine on the liberation of ACh from the cerebral cortical slices in connection with the changes of calcium concentration in the medium.
Cerebral cortical slices were prepared from the separated hemispheres of the male white mice of ddO strain. Liberation of ACh from the slices was performed according to the method of Quastel et al. (6). ACh was estimated by measuring the contraction of the eserinized frog rectus abdominis muscle preparation (7).
In the normal Krebs-phosphate medium, the addition of 1 mm of morphine showed a slight in hibition on the spontaneous liberation of ACh from cerebral cortical slices, but the same amount of morphine inhibited the potassium-stimulated ACh liberation by about 150.
However, in the calcium-free medium no spontaneous liberation of ACh was observed and the potassium-induced liberation of ACh was also less than that in the normal medium. In this case, morphine failed to exert its inhibitory effect on the liberation of ACh from cerebral cortical slices.
It is revealed from these results that calcium ion is indispensable for the exhibition of the in hibitory effect of morphine on the liberation of ACh from cerebral cortical slices.
